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DEVICE, AND TEST SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a synchronous 
type semiconductor device in which applying efficiency 
of electric stress for a device is improved to perform 
efficiently a burn-in/stress test, and a test system. 

SOLUTION: A command latch circuit 100 to which an 
access command READ CMD is inputted outputs a low 
level pulse synchronizing with an external clock CLK, 
outputs an internal pre-charge signal PRE of a low level 
through a NAND gate 1 1 and a NAND gate 75 of a test 
mode sequence circuit 10, and resets an activation 
signal WL of a work line from a control circuit 200. At 
the same time, after an internal p re-charge signal PRE 
is delayed by an internal timer 13 by the prescribed 
time tPR through a NAND gate 12, an internal active 
signal ACTV is outputted from a NAND gate 74, and an 
activating signal WL of a word line is set from a 
control circuit 200. 
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(54) h»!0>«*h mmm*mft$£Ws Rtsass/xrA 



(57) 

to 

7^tX3T> HREAD CMD^A 

*sn&37> k^^^hissi 0 o«, ^sk^p^c 

Kv"~5r>XI§H»l 0(DNAND^- h 1 lWNAN 
Dy- h 7 5^lTD-I/^rayUft-yfl 
^PRE ^rtB^J IT, «WHg»2 0 O^S 1 ?— Fj»<Oig 

^PREUNANDy- h 1 2 ^iMtrtS^n V 

1 3iz<kvmi£mmmffl t pr©^ nand^- h7 

IT, «»Elf»2 0 0*^6»7-H*8a)e«:ft(B*WL& 




1 

Sttfll ^£ 5 s> 9-t 2> 9 2/ 3^8: t . 
»K|5iStttt»K9l#«l!<BfJ6»IBIKl*C, Sttff^ 

[ffit#JB3] j»BB#»tt«^f4. ^6X*«*15 
1 fcSWi 2 ^±©g§ 1 #PMB*WflM*K:»-2*4jdtS 

«r£H8Hg*»»;:*5»t5SS 2 iBiw^-r 5 >y\zmm vtc 1 

3 Hjaffittffi^T** ' t £«f« tt *IS Jt?S 5 KB 
[j»*B7] mrE7Stt«*ttt. W6A*Snsl 

[»*5I8] U&EiSttfS^tt. n**»6^ASn. mi 
fB|B]»{f ^{c&ttSil 2 iBlffl^-f 5 >i/fCPI»Ufc 1 * 
•5 2 JK±©fg 2 H#IW»«^K2^*£j5j6Sn-5« 

c t 2 \z«&m<Dmmg>¥m 

irnxms] m®Mmt}m&Mmt$:3z-mzMiom 
istetf$m&fi5&wmiz&vzm®izmft?zmmm¥ 
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2 

mmm^mimmm^m^mmizmi^-t^mmmm^ 
mzmmmmz&vzwi 1 mmz-i s >^fcisj»jbTiBi 

m$zm&vim\z9c±L-offifemmmz. #fint«^*wE 

**C£:£»*£**Hltllffl¥*#8B©Kl*->:*5 ! - 
A. 

to [S»#SU0] «ttttjBt#Stttt*4:S32S»rliO 

^m^&M<Dm^k~>xy L Aizio^x. 
mmm^*mmmm*mftmwizm&?z>mmm ! >%m 

m$&mmm^izisvz>t%imm?'ts.>!fizmmvTm 

[0 0 0 1 ] 

IS m ~> X t- A IC M T -5 © T & -5 . 
[0 0 0 2] 

■p&m -> a - h ^©ti a^&^*£ t;tb*5 mtfito -5 . 

^&n a p<h bT»HST5fcA. »«fttfia«ax h 

[0003] mmw¥m>fcm<£.\z$>^-c%mmzrt-> 

a ^ p v 5 \z mm u xwiftwtM? 2>zt tf&m t a z . 
[0004] mnm-y-ij-^-jtryyykTf 

tX^t'J (ii(.T> SDRAMtET) 7- 
*iSS5$n«iS«JE«±fC#EE$tlfc«JE7J*MOS 

50 jt<^e. 1^0aY>HA*t- ii©^— ^T^-tXSd 



V 
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3 

[0 0 0 5] ii^<7)SDRAMtC|W^£t£*&ffi<hL 

t, hi o\zu- ^(Dmm^t. mi i\zmw?m& 

yjft-y^V>HPRE CMD^M^D^ 

K5y^ig»l 0 0, 1 0 OCD^y^ffi io 
110, 110 JC*»-5— *©A*k:tt^«^ n y ^ C 

D, PRE CMDt^D7^CLK, CLK<h£ 

1 3 0, 1 3 0 <Dlti?jtfA?J £n 
£<> fit, W^D7^CLK, CLK©;W1/^ 
P#C»3*7>KCMD, ftSNi^U?t-y3V> 
FPRE CMD*VW l"<)l-e$>n\t£ZL<Da-?> KtK 
JRS^y^t* *7>>- 3 y MUttl 2 0, 12 

om ^y^Bftfptflsi^y^iiiKi i o, iioco 

&2 0 Oft<O^^0K2 1 OCDiry K LUzyheH 
0SbT9-H^<DtS'ffi{bf3^WL(Dir-/ K Ut;yh 

frtefrtiZ z. t lz£ 0 r/HXMi:IMI»X h U 

XSEPJjPbTlX. 30 
[0 0 0 6] ^tfirf^SDRAMtCll-r^^S^ 

tit, mi 2izy-Fmv>fflWm&£* ii3i:iff 

K7y?IHISl 0 0, 1 0 0 <h|W|— (OlHlKyp^ 
^ 1 0 0£Hx.T:fe9> ^^D^/^CLKCOSl^-h^ 

f IT, y MhIKI 2 OKA 9. RJf/£<£> 

/^^fit^ar > r>r ^fif a c t vt» d , mm 
[His&2 0 ojcA^sn^-KJiofiSttftm^wLsaiA 40 

[0 0 0 7] rar^f^fi^ACTviw^-fv 

3 0 OtC^A/J^n^o rtSR^>f V3 0 0H 01 2\Z 

^feit&K m3t«piBt ico«a«. wayyy* 

— zSm^kP REt luxury ix^uo/i;ux«-^stHA 
U fMflfl£IK2 0 0rt<O^!y^filK2 1 0^'Jt7hL 
T7-H«ttl^WL$»^o »ftSDR 



4 

w-fv3 o 0"c»^snsw5eRPWi t i<z>eia«, 

[0 0 0 8] «7— KjROffittftfs^WL^ctO, H^L. 

K*3WSttfl:sn, w^v3 o oic<fcOia«sn& 
Hf5£«fM 1 1 ®m. mmm^m&mwtomznmMx h 

ttftli*RSft*©7- K**«JfebT*«* a v * c 

<o 

[0 0 0 9] 

[0 0 10] SJIB^Iftf^SDRAMtCO^Ttt, 
L/TSSfPSUSi^S^feSo ^Z.X\ ftffl?^-?3 0 0 

iSo/N°7^--T>xTaf^$i±^>c:^«T#-r. k^p# 

a>^B&* o 7 ^ C L K<Z>HJK*ttPMBS¥^#S£B(0«E 

&^^Tis x h i-x hjjp** 

[ooii] *KWttflfrffi«e*s«a)raH^*#ffi-r* 

[0 0 12] 

iz, m&mi £.%&vmm*m#»mtt* 
[0013] m»*ffli(ora»ia!*»«csg«Ttt. #stt 
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5 

pj#j«^©?is i pj^-r 5 >>?\zmm \^xmmm^.m * 
[0014] ^ntccko. ffitfettsgsff-siBi^sm^roSB 

its PJ88<i^fr WJHf * PI$ffittm^£f IstzOfi *> , 
«Cia«Tt6. fit, Stt««o«fM«^*fi!«) 

[0015] *&, -M«qi2tc««njHa¥«{t:es 

«T©tttra*^*-*WWS***««lC*<r>T, raw 

[0016] m&m2 (Dmmm^mfcmwT'iz. ins« 

[0 0 17] ntUCfcD, #igtttt»Kl»ffai*r*raffl 
m^©Sg 1 PJ}8^ 5 >yo»rft»IB*fcflHt««tK 

[0 0 18] *fc, M«9I3IC«<&nilHaiN»«SB 
(4. »#m KB«©HJ(flffl¥**3S«lc;fet»-C. #S 

[0 0 19] B*3S3©ra»IS!#i9fl:ftB-P«. *1# 

[0020] cntcic, «ffl^»s« 



6 

fr £-&3PJJ0Jm*f©lg 1 RJM^-f 5 >^(C5fc3AOffi«© 

w Ra izwtfet •& c i an? * . mmtz 43 n TjMB <t 

[0 0 2 1] gf*^4fC^SPJWS¥^^e 
tt. »*9llCB«OHJ(lia!*i»{*aS«K:*U»T. *s 
tt«^tt. *WW>5AASn, PJ8Jffi^(c*5«-SSg2PJ 
W^-f 5 >ytCH«!b& 1 »-5 W4 2 1 PJJBflflJ 

[0 0 2 2] M*«4<DnM9¥ttflc&BTtt. *1B 
JWft**K*5W-*SS 2 PJW^-f 5 >^tCpI|8LTPJ#3IS¥ 
[0 0 2 3] CtlfCfcO. 

30 mm*^ 2 mm* ^ s.>>?t<nwk%*&mz 

fijfl!bfc#5. K*i^K:*JtSiStt«e*«)»l|Blse*C 
B#P^#J^T £ ilS * -5 d t ifi T * -5 © T . RKft ID ©Mligft: 

esci^Tts. *fc, pjwm^wmi PJ^^-1-5 

[0 0 2 4] Sfe. l»*^5(C#^>PJfflg!###:SS 

^ai^gtt, HW#ettm*»e#**w4iPM#i£tt« 

so [0 0 2 5] 8i*S 5 a>iq*B9¥**&«-rH:. IStt(S 
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[0 0 2 6] ctuz&Q. mmm&mmz&z&mtii 
wmomfmmmz. t§ttttflB*sjrr i^w 

mmm^mmz&^x^-r^ z t 

ttlftlSIHKBJIttteSBI* £ £*«Tr**. 
[0 0 2 7] *&, ffl*8 6t-ffi£H*ll£!¥«#£K 

tt. m#ms\z&m<ommm*m#&miz&i,>T. mm 

[0 0 2 8] W*a6 0n»S¥*{*$W-?tt. 

&mmzik-&iimfemffl<D#ts&mi?ftmtf±i&t£n 20 
-5. 

[0029] cntc.tD, tMro££bvr«a*nfm 

[0031] m&m 7 (Dmmm^mwmm-cit. n2& 
mmmwmmx. mmm^mtemwizmmntcmmft 

[0 0 3 2] ;ni:J;0. fStttttt**. 
&SW4K#^TO^©^a>6©A#«^{c*^ 40 

£-ti-&|6]W<g^©!g 1 iwjffi^-r 3 >2^c3l*aKffiS© 

mfemmmzts&ikm&wtm-tz z rasas* 

ffl M £ \Z 2>Z.t S . tftR IC* I > Tj&R t 



8 

[0 0 3 3] g»**8JC«^|S|MS¥^Sia 

m^a, ^»*»6A*sn. mMmmz*>v2>%i2mm 

[0 0 3 4] BI#S8©H»|g##ft:gircH:. ft 2 PJ 

SiHP. &3^f4K#©^SB«^©A:ft«^T<&D, IWI 
*B«^KiiW-.&» 2 IHW^-f 3 >^tcraW LTPIIS* 

[0035] cntcjzo. fgttttflsa*. it/ha-spss^, 

ji^ffifflBfTtt^ffl LTH&^PWB«**©SB 2 raffia 

3>^{cifiOTLTfT^^n. i3ifflffi^tc43tt^mi mm 

^©|g l'H«i"fS >y»c9l€Ttt< ttjS©Bf««rlffl»{c 

*B*ct**Tf#*. sjt. rawffi^wmi rag^-r s 
>?iztt?z&2mm?^ s.>{f£&2mmmmmnt 

[0 0 3 6] »*«9lC«4H»ia!*i»«:««© 

tt«6T*H»ie^*&*ai> H»Hg^©S§ l raW*-f 
3 >^CH«l/TH«iSttfllfSMT5HaifiHt«^ 
MfSt. ett«fl8©3rfil^lBIlltHc, #fi§ttfi^£tt 

[0 0 3 7] W*3H9©|^fl8a!¥i»«:fta©tt»->^T- 
AT*(4. *»tttR»tOWT7«ifP«aB*SSatC*0 3lU 

[0 0 3 8] cniCiO, Jgttttffi*fT*>-&*fc«>OW 



9 

istt«^««i&bfta«s. mmmiz&v&mmm^mft 

[0 0 3 9] ffif*^l 0tC^3|HJWlS¥«ttgB 

-f 5 >^»C|S|«8LTPiI»l#»tt«^S«i(&r*ra»!*S 

[0040] smmi oe>mmm*mi*m&<o&.m~>7s 
i^gi:<t o [Hj^m^ro^ i nwa^-f s yyizmm b 

[0 0 4 1] CtUCtO. *Stt«fi8*fTto**fc«&© 
|BjJ8{f^©Sg 1 PJW^-T 5 >^6©3f«RflW«tciStt 

w*istt«^*ttieua:3j«6. mmmiz&vzmmmm 
mftmm(nfSfewm<DWiffl&&Mizwiiz.-?2> c tan? 
€r , ttnc^t) t#k t a z> ettttS8©i«*iwffl£ s as* 
xmrnmr^mmit &mz>z\ttfx%% mm y^fAS: 

[0 04 2] K*^9 (CIB«K©|bJ^S#^#:^S 

©SSf^X^ACJctK ffistc^l, 3, Xte4©4>&< 

ftt£&wm£&&mzmo&\s&tf<bm&vimiz%i^T 
mtctna, mmm^mfcmwnmizmff-miz&w&m 
mm^Rzfz.<Dmnizmm-rzmmm&mn*mii&Lti. 

mmm <ommt £ m z> z. t #t # * mm -> x ? a £ tut 
[0 04 3] s&. st$« i o icB*©l^*BS¥«H*& 

*fS#.«ffi £ £3£SfclS 0 £ b turf 6 gtt«« (c *> ht 

jH«^R«c©«^tcisi»i-r*iBi»i*fln*(t#*«i(eb 



(6) 2002-1 70398 

10 

KI$IB](Z>JS«Kt:&BI« d t*itt5K»->7TAi&Stt 
[0 0 4 4] ktt««4:#flHt««t*3S2K:* 

7 y ^ vTi£&vimiz&Tf-rz>mmM¥mft.mw 
e> . i$^(c43 nT&g <fc & s ffittt>c^©B#r B if s 

i§i«e> -3 C £: €? . fSffcfff Pel ©MSSft £ 0 -2> C i: €T 
[0 0 4 5] *§tettffi£#MStt#aB£&XS»cl* 

w-*ss i pjjg^-r 5 >^cH»ib!tra»!#stt«^»c«t 

[0 0 4 6] 

[5BW©*K©»«] #5891©raJlll£!i|MM*:«« 
tCO^T^#:<tbJfc^ 1 J&Sm3*Sg^li*@ 1 TbSia 

30 ffiTte, 1 3?> FA/JT— jlW^-^T^-feXffijfts^r 
Hfff -S^cWtS DR AM#V\*— >-f > • X h V7.mm 

&gLWz>M&&tmz£o%iwrz>. hi a. ^i^mm 

^©leIS§^D-y^0-f*-5. @2H, fg 1 ^SSJPSg©? 
-K^©3ifJiW[HlSS^*-riHlg§Htrfe^„ H 3 «. ^1* 

3mmwm<nm , &-Juy>7m-(:$>z>. bsb. as 3 his 
40 ^.©-7- K^©fri>j^isiss^^-riH]s§ia-cfe^). 09 

'&mm\z&rt&ffifcwmhm--<Dmi&wm\zr}^T\3. 
pj— ©##s#b. cc-e©i5iB^«^Bg-rs. 
[0047] 01 (c*r^ 1 mMMm<D®$&7a 

JiTm, *MSDRAMl:iHT, Sttttffit^iStt 
ttlt^lU-'f ^<fcbTT?1rX!lif££?T3HI&<fcb 
T, fXR- -5r>XlHl8Sl Oia- tf-^E— H 
->->XIelSS4 0 0<h©2£Sc©l5lS&^&-5. CCt 
ftt*ttffit«. ^^&'J-fe;i/^©T^-tX©fc»tC#EE« 

50 jE^SJjnsnfc^-K***. ^t'Jt;K©^'f»y?ffl 
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mos h^>^x^coy- hicAAStt*jHin*su 

[0 0 4 8] ^X h^r-K->-y>X(HlSSl 0 £zL—tf 
-^E-K>--^>X[HlSg4 0 0 £(D 2 &Wt<D®m^ ^ 

SDRAMTH a«iftfmTr<Di^jgT^irX£^T 
tf-^E- K^>-^r>XlHlg&4 0 OTcDlM' 
^JWA^tn s e c T'Kjf^^it^^M^^^o - 

a * jg*8T £ ci t & ^ o 

[0 0 4 9] fcT, :x— tf— ^- Kv-y>X[el8&4 
0 0m T^iTXlb^(C^^ACTVlpI8S$rJfefTb 20 

>X®8S 1 0 W >-Xh lxXtt» 

fT3ACTVmK£:»fls£1££o 

[0 0 5 0] t^X h^e- h*v— ^t>XIhIS&1 0 fcJL— y 
- : E-Kv-^>XlfiIIB4 0 Ot^ilt rXh^E- 30 

(HISS 6 0 KcfcOfr&fcftS. f bt, fXh^-Fflf 

T=iV> K^^EI&l o o iz^y^ZtiizfflWa^y 
HCMDC^CT, t^X h^-Hv-^r>XlHlg&l 0. 

+F-^E- Kv— ^r>X(HljeS4 0 OrtWPT 
3„ Cut, »37>FCMDH ttBSSH^&A* 

[0051] m2 iz^rm i mffimmiz&tfzMtfcmtsi 
y-FmvMfflmi&wviz* ^x ht- K->-^r>xm 

S&lOte, 2 0(DNANDy-M 1. 1 2 tNAND 

y- h i 2<Da*«^A**nsrtSR^-f v 1 3^«b 

M^lTO^o o.— tr-^E-K->~^r>XlHlSS 
4 0 0t)|sHK:, 20OTANDy-h7 1, 7 2 
AND £r* — h 7 20tBAffl^AASn5ft»?>f 77 

XlilSSl 0 fcn.— tf 8 — ^E- K'>-^r>XleISS4 0 0i© 
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fnfnNAND^- h 7 4, 7 5Tit*5nW 

NANDy-h 7 40tB^jft^-H> WT^f^y 
II^ACTVilT, SfcNANDy-h7 5©tti*i 

[EISS2 0 OfCA^^tl, «7-K»©Stt<t«^WL©-fe 

[0 0 5 2 ] —if, 5^X h^E— K#iJ^IeISeS6 0 J;i£>#£ 

TTSTOp]fflI^NANDy-hl 1, 1 2 iZAJl 

atu A->-r > • x h i/xi4^B#Jc^x h^e- Ky- 

^t>XIhI5&1 O^ffijf^a-ar^o rXht-HfilS 
[Elg§6 0 t;i:mt££fe3B6 2^btrA h^-KA/J 
If T T S T ffift^^N A N D y- N 7 1, 7 2C 

4 0 0^iff$t^o IC> 3V>H^^^IUKrl 0 0 

n V> FCMDCSOX P — U-^CD/WXW-RWNA 
NDy-Ml, 7 1, 7 2l:AA$tlT^o 
NAND^-h 1 2iC«> rtBG^'J? 1 *-: /«f PRE 
^A^atlTV^o 
[0 0 5 3] B3<0»fls«*fca:3*, EI 2 (£$W[eJ5£ 

<Dmftmte*7fc?. mt>. ^-x h^E— K>—y>x[ejg§ 

1 0^SftfPlxTV^«&T*So H»37>HCMDt 
IT> 7m37>KREAD CMD^HT>F7 
y^lelKl 0 O^SWrfttSi:, 37 > K 5 v^EItt 1 
0 O^SP^p^^CLKtclwi^LTn — i/^:;i./N 0 ;i/X 
£ffi;/jT£o dCD/^;VXfif tt* NANDy-FIL 
7 1, 7 2l;A*$n^. rXF^-FAM^TT 

>XHlBl0©NANDy-M IT'SS. dCOP — 1/ 

wj^iiNANDy-M iT^g$n, 

JW^tbTNANDy-h7 5lCA*$nS. ^ 
X h^E— FWffi@»©K1E«6 2(DtB*ft^n-U^ 
;i/tl«3nt^Sfc», NANDy— h 7 2<DW*« 

^ ^w^^-r 77 3 ©a*«-^tt*K:/w i/^nca 

^atlTl^o '&r>T. NANDy-h7 5H A-f 1/ 

^PRESfflAU fH0lEie2 0 0S*UT7-K»© 

[0 0 5 4] [eJP^tC. rayUft-yg^PRE^N 
ANDy-M 2ICAA3*!, NANDy- h 1 2 tefcB 
#{ff tLT/W l/^;M§f ^rtB^-r^c cavvfl"* 
;i/f§fte, l*HK^-f 7 1 3fCci:0 t RP©lS0)g, N 
ANDy-h7 4lCAASns. NANDy-hOffi* 

(BAAft^^avw NANDy 

SKT^^^^m^ ACTVSffi^l, SiiJIWIsISS 2 0 0$ 
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<Ti3 mmmm t r p ^mmzm^x^n^. & 

^Cch^T^, A— f > • X HUXSi^C^T, 
[0 0 5 5] ^CT% 3V> K^^^lElgSl 0 OH. Hit 

^m2\z&tfz>mmm^x$>o. f^i^ox^v 

li*^2^^frj-^>mil^IW^-f ^>^T^^>o M 
\Z, K»nT> HCMDiLT07^tZ3Y> KRE 
AD CMD^ si^2{C^^^I^I^ffittfi^Tfe 

f^t^oTl^o NANDy-M2©fflM 
^rtV gf*^2(C43^^ffittfI^T^0. X«»^5 

\z&w%mu^mo>Ajjmntu-oT^z>o 

[0 0 5 6] m'. mi£W}ftmz&^Tte, rXh^F 20 
A 1l m n T T S T *t P - U ^ ; l/ T '# £ f£ o T </ *Z> <D 
X\ 7^tX37>HREAD CMDCl^X n-U 

NAND^- h 7 1 HA< l/^l/Z^I/X^ffi^U NA 
NDy- h 7 4^:^bTrtSI$T^^^ ^ACTV$: 

^J, P-l/^A'H^NAND^- b 7 2 (CfelWJf^Hc 
Ajj£tlZ><DX\ NAND^- h 7 2 GDttJ^C =b/W U 

SMtf)^ ^SP^U^^-^f^PRE^m^bT 1 ?- 

T t 1 OOPt^^ftffly-r^CDT, lO07^tX3T>F 
READ C MD T 1 1t-f ^ )l><Dmftfrftfrn& Z.£L 

[0057] wz, m2mffiMM\z~D^Tmw-rz><> m 
4\z^Tm$&7uy?miz&^x. ^y^yv^mm 

100> ^X b^E- F*JJ/£IhI8&6 0, 3- — ~E Hy 
-^r>X(HlS&4 1 0^^^T^1^M^(C^^^[eI 

Sffe^yj^^— >^JtWlHl^3 0^1x.T*50> — r 
> • X h U f t - yi&IIHI^T P R E ^ 

A^f^-^tCcfcO, -r-X h^E- Ki/-^r>XlHlS§2 0 
{Z^V^^-z/WlW'&fttl^&o 

[0058] m5izfjk?m2mmmmiz&tfz>M;fow<£ 
y-^m^mmm^mx^ fxht-Hv- ^>xihi 

S&2 OH 1 O^NANDy- b 2 1 ^bM^nti/^ 
£0 rL— tf-^E-Kv- ^t>X{eISS4 1 OH, 1 
O^NANDy- h72 t^tBMWAASnSrt 
SK^-T-7 7 3^^M$nT^§ 0 f UT> fXh^t- 50 
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F ->-4r>X0K2 0 hZL — -*f — ^ — K->-$r>XlHl» 
4 10MAB^1 ^'Jft-yW^V^TNA 
NDy-h7 5Tit»6n, ^'Jft-y«^P 
RE£UTfrJfflII§I8&2 0 OKA^StlTt^So (ft. T 9 

8S2 0 OlZAJjZtlX^&o 
[0 0 5 9] 5rX b^E-Kffi^[Hl&§6 OO^yyr^S 

1 0>ffl;trti*ttt* =r7s h^£-KA*rm^TTST0D|5jffl 
fi^t UTN ANDy- h 2 1 iCAAStl, A->-T > 

• X YV7MMm\ZT7s h^E-K'>-^r>X(Hl8S2 0 £ 
Bfjf^^-^^o r-X h^E— KWJtEiK6 0(DKmm 

6 2<D&-J]mmZ. ^X b^-KA^fI^TTST<£>i£ 
ffifif t LTNANDy- h 7 2 CAASn, ffiS^ffl 
PftC3.-it*-^E-h ; v-^r>XlHlg&4 1 OSrl&f^aii: 
So JEfC, 3V>H^y^lelKl 0 0©ai*M-^T*S 
iW1»nv> FCMD(:i^< n-^^;PA°^xi§H 

W«T^^>r ^«#ACTVtbTie«W»lpIB2 0 0 
i:A*Sn§i:*lC, NANDy-h7 2CA*StlT 
£fc, NAND^-h2 1(lH ^Uft-yffl 
?^tHJSS3 0 SALT^'J ft-^«»fi^T P R E*A 

[0 0 6 0] El 6 CDffijff^^Cg^#. 0 5 <7)fatfWiHl&§ 
COKfPSrBlMTS. 06H — f > • X bl/Xl£ifcP# 
<DW}ft$iM&^To WZ, 5rX h^E— ^t>X[eJ£& 

2 0«^LT^§«^T*§o »J»37>KCMD<!: 
bT^y^iTX=3V> K READ CMDlCftfi-feA/J 

PREJi NAND^r- h21, WNAND^r-h7 

[0 0 6 1 ] nSP^P^^CLKJClWIfflbfeT^irXn 
7>HREAD CMDft — v*WW«*f T P 

REfrzmfetiffflmnx^yFyy^m&i o oka 
/i;uxm#£LT, m^^J?9[His&2 o oica;*jS nx y 

[0 0 6 2] gp*>, yjft-yWfi^TPRE^ 
T^irXa"T> HREAD C MV(Dmfflim^X&Z>?\» 

itT|g^LT^n«, ft8^Uft-^fifPREl:± 
£$W[hJ&&2 0 0 ^^UTCT)^- K»<7>Stt:^ft^WL 

A* — T > • X h UX|S^fz4o(/^TmmMX h UA* 

«^is^Npra#J'&TEPiioLT^i^»^n — r > • x h u 

[0 0 6 3] PT>K^^^lelSSl 0 OH, ffi 
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K3 0StfNANDy-h2lH 

fgft&tiB^i&T£> 9, N A N D £r— h 7 5H St5jc3U 

KREAD CMDrt*, 1 K^t£|!Jjfflatiffi^ 

a i ic*w-*#stt«^-e* o , x«j*#jh 3 k**** 

[0 0 6 4] (Sj, il^/SBftC&^Tte, rXh^-F 

T\ fX h^E-Kv-^r>^lHl8S2 O^NANDy- h 

READ CMDtCg^K D — U^/^XttOL— If — 
^E— <ir>XI§H»4 1 o ^s^Ansn^o IP*.. 
U-WVWVlsTsfcs fig«7^f>f^ACTV 

NAND^~b7 2\ZhAiJ^tl. ^(DttijjiEnX&Z 

o®tt<b«^WLSUiry h«p fW XrtSI^CT t 
l<2fH^£it$JT£<£T\ looD7^-trxnv>KRE 
AD CMDt 1 & )V<OWlftifiTit)tlZ> d <h i£: 

[0 0 6 5] mz, msmmmmjz^^xmm^r^. m 

10 0, fX h^B- K¥iJ5£@&6 0. if— =E— 
— ^>XlnIg§4 1 0, b^E— K->— ^r>XHIS& 

Wm^Z OKttAT. WfclcCLKA-feT^OtttBEIK 
4 0XrXy»J^^-vMffllIlIK5 0&ffl^T43D, A- 

-f > • x h uxmmmz, p^cl k^t 

-r^ditCctO, fX h : t-H'>-y>XlHlgS2 otcy 

[0066] mziztt&znmmmiz&tt&^fcmtz 

tt, NANDy- h 2 1 KAAStlA— >-f > • X bU 
XiS^PfiCxX h^E- Fv-^>X[hIS&2 0 SrlM££ 
it, ?X h^E— HW3t0tt6 0©JSft»6 2©BiA«^ 
tt, NANDy-h7 2ICAA3ft, iIS&/B0#fc:x- 
If-^E- K~>-^>X[eI&&4 1 0SrIbfP£i££o Mfc, 
3V> K^y^EIE&l 0 0CDD— WOWVUXlBmi. 
ft%T2r ><yffi^ACTV<hLTiSSaifl?9lHlgS2 0 0 
fCA^^n^)^:*{C, NANDy-h7 2l:AASnt 
i^. £Ac, NANDy-h2it:ll ^Uft-y{&J 
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[0 0 6 7] ^U^r-^WWIilKS 0<Z)ttl*«^4, 

P7^C LKfl)fi%W0l:H« LT^'J ^v- 
> ? ©]!Bim^TXPRES:ffiOii«lHlKT?*0. ^'J^t 
-y»f|^TX P RECDSCffl^tC L KSl^T^O 
^tU{HlSS4 0<DtU*<i#i:<ONANDy-l-tB^*m* 
e^tLT^S. CLKSL^T*«0ttBilHl»4 Ott, ^ 

RSffl) cd/w i^;^;ux£tH*rf £<> fox, zkba 
OTTXPRE^AAsntt^i:, yu^t-^tffl 

[0 0 6 8] H9<Z)»fP»[»»C*^#. H8<Z)W»@Hr 
OKjf££gftBJT£o 09H — f > - X hUXI£l£P# 
(Dffijf^S^Tfe^o IMffll3V>KCMD(i:bTa>T^-fe 
X:nv>FREAD CMDte^^D^CLK<£>3£ 

*>±&r)x.*yi;\zmmisTAJj2nz>f)^ ^n^so 
T^r—zsmwrnnT xpre^d- u^)im^^ o & 

tT^Uf * — >?$iJia?|HlK5 Ota, NANDy-h2L 
PREM^U 3nW[I!S&2 0 0£^bT*7-F8£(£>f£ 

[0 0 6 9] ^<D'&<Dftffi?Uy?CLK<D±L'£>±tfK) 
X.yZ?\zmMlsT* 7^tX37>FREAD CMD 
^'J^t- ^ «HH«* TXPRE^e 0f jltlT 
nv>K^^flBlKl 0 OlZAJlZn. Vti&TZT-J-J 
fi^ACTVtS^P-l/^WtJ^f^^bT, 
■«Mfl|glB2 0 0flA^2nT7~Fg|cD^ttibff^ 
WLSrty h-T^o 

[0 0 7 0] IP*). yj^t-^JS^TXPRES 
^§B^p>y^CLK<7)a:*»T^0X^> ? ^|sI^LTA-/J 
-T^cDT\ T^irXnv> KREAD CMDSI^MS 

mrztt9cftz j &Tmi£i>x j pn\s. was^u^— >?{g 

#PREKcfc£falffll|§H»2 0 OlCcfc^?- KJKKOSttfl: 
A — f >*Xh l/Xgtgfctr&^T^CWX h 
[0 0 7 1 ] ddT, 3V>K77f@Kl0 0H 8# 

-h2in i icfctt*#MStt*m^arc* o , 

^^> e ^PyJCLK^ ffijftmilZ&Vt* 
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CMDtLT<C7^tX3V>h'READ CMDrt*. 

[0072] ft, iiffir«fflB#T-te, ^2mmmmiimm 

T% lO©7^tX37>READ CMDtl^-f 
[0 0 7 3] ±tem 1 3 ^M^SKc^ltSlelWS 

tmmmT'&ztztb. u^mmzit^wn^mmm^m 

fc. sfi-^«««©ttK»**R5rr3#Ba*e>, to* 
sir tte»«*©m»tt«« c iR«rt a nr t » a c t *«- 

^gB^P-y^CLK. W37>HCMD^^'J 
ft— /3Y> HPRE CMD^5©6-;fI:3V> K. ~f 
— iSUWM^ TPRE, TXPRE^fXht- 

->X^AT-«> fl-g&^P-y^CLK. f|iiJPPV>KCM 
D^yUft-y37>HPRE CMDf©Si3-7 
>h\ y'J^t-vi&lffll^TPRE, TXPRE^f 

xht- KAAit^TTs Tmv&ffiMwm^&m&tz 

w-r-5 3Moom^/N*-y-7 7$r{i^T^o, mmu^R 
0. f »A*snE*anfc^«i' n y i? c l k©h* 

(MWi^TPRE. TXPRE©A^-fi>y-¥ > - ^1- 
^P-y^CLKW^P-y^a.-TVittCaC*^ * 

[0 0 7 4] Sf 175Si6 3|£i6JBflH::*tt**l- 

S?P7^CLKI1, i*S9, Xttl 0 ICiJttSIBUW 

±rt* Di 7 BS^Jg 9 . Xtt 1 0 tcistf^fg 1 IhJW 

[o o 7 5] f^immmmiz^x, ww=iv>kcm 

DT'*?.7i'tXnY>HREADCMD^, 1 
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oiz&vzmmftft&m^m&^fkfrzm&znzmm 

[0 0 7 6] ^2|?J5S^^tCt5^T. ai37/KCM 
DT*S7^tX3Y>KREADCMD*S, ffi*«9 

[0 0 7 7] m3jg*SPJgtCfe^T, ftiJiW3^>HCM 
10 DT*-57^tXn-7>KREADCMD*!. 8i*^9 

[0 0 7 8] £a#aCRWb!tt*0. ntwi 

(c^-sisiw^^^ae-ett. a*— >^r >'XF i/xa 

©tSfio^Sflk/MSrol^SttMIHSrtaB^-f v l 3 wit 
HftlHI t PR*iSl[{Csg^TSCi:(cd;0*tT-r?>-t 

- HusettYk-r* - a- — r >-xh u-xia 

3 gpSSfflKA*— T > • X b UXlS^^r^JS 

[0079] ^2*ig^ai(c:^siBiwia#«fl?s 

30 BT«, ^Uf t-i^aSHI^TPRES, 7?tX3 
?>HREAD CMD©|H]^m^T<fc£>*V3I^P-y^ 
C L Kf£*fbT, i8a:©Bf5e«fniW:tt56fr*-a-Tia:«b 
T^tUf. rtfr7'J^*— S>*3^PREk:j;*««lEnS 
2 0 0£^bT©7-b*iii©?gt£fl;fs^WL©'J-tr-y h 
JWIW*. &mM'MR<n-7<J?-*-i>MffltLT. 
<DWFb1$'7- K*»tt<fc»llWfr-5Ci:*«T*, A' — f 

> • x h uxtsf»£*5i^-c«^;wx h uxsrs^s©^ 
rnwi-^X'Wuavxyjimmz^ — r >-xh i^xti®**^ 

40 [0080] mk. &3mmmmiz&z>[§imm*mfrm 

tttt, yUf t- vftJWf ^ T X P R E £*VJ$ ^ P -y 
>7 C L K © St T ifl 0 X y i? \Z Is] Jffl b T A * T £ © T% 
Ji'tXnV/h'READ CMD^PJffl$i±-5ngK^ 

3-a-Tis^bx^nti. rt-sc^uf -v-^m^PREtc 
cfcSiWfaiiias&2 o ofcj;^ 1 ?- h*^©sttfkff^wL© 

50 — f>-XhU-XSt^lC*5l/iTmaWXhU'X«:*^: 
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m.(Dmm^T'muLxmm^nz/^ — r > • x m^xis 

[oo8i] ±fBmmmm3mwimmzi3»^mmm 
> • x h ux&m&^m-r&um 

tj&m-tz 2 <i&&t^4 3 m<D^j-j^mx'S>i>tiit}^ 

^ - S>JWIR] \Z&m L y U 5 1 - ->*HP{f ^ TPRE, 10 
TXPRECDA^^-f 5>^. ^gB^ny^CLK© 

[0082] ft. *mmmunmwtm\z.m.itzftz>*> 

T©7^-feXr]V> h'READ CMDfC^feil^A^^ 

n-s □ - i^;i//vpx yj =5- \ — isu'&mnT p 2 » 

Kii^T P R E \Z «fc D *5««<NR©^'J ? ir-^»ilBI 

a -y ^ ©s:^ ±*» 0 3"f 5 > yi: |hJ»I LT yj 5 1 r 
-y3T>KPRE CMD£gtt##£:l&. iSStefifr 

tanrfr, a* — r >-xh i/xf5£@^*>^Tm^wx h 

[0 0 8 3] Sfc. »3^«S»SBK:*^Ttt. 
>KCMDtlT07i'tXa?>KREAD CMD 

-V V s tC pqgj U T 7 'J 5P + - ^MW© ^ T X P R E © a - 

-r -xw t :/ u ? v - vmn t <d m » u t t> «t 

l/T^U ft—/3?>FPRE CMD£^:tt#tt£: 

». iSJiiswiiii* atnaii' a y c l Kioa^T 

d^O^-f 5 >^!C|SJWbTT^-tXn-7> KREAD 

fe. yUft-v3V>KPRE CMDil^Ti'tX 

KREAD CMDS.T'&mfefflmZm'fUZWi'fe 50 
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-f > • X h U-Xlig^C&^TmgiftJX h I'XSrftAfg© 
BtfflfJ^-CaiJPUT^WfC/N* — f > • X h IxT-iSS^* 

Si-feT^O^-f 5>^(C|^Wr-5Ti7-feX=IV> h'RE 
AD CMD*s, »*^2JC*3tt-5fg14fs^T"*D, X 
ttffitJfcSJ 8 IZ&VZm 2 n^ffllim-SfTfcS. 
[0 0 8 4] (#121) 

stsi**- ^tt5i^«sfi#:8gi:^^T, mm 
mmz&wzm, 1 isiw^-r s >^\zmm^-r:mm^m 

(#E2) Stt«ttt#igttttffitSSsaK:l»t)jib 

^ e. sinEStt «S8 \z *3 » -a aa^ £Hfrr sa^-H 
-sft^-c&'S zl h z>m$tm i fcf2«»pjW3y 

(#124) Wf8E#SttfB^f4. ^fK^6A*Stl. fll) 
EHSBfi#tC*W--6SI 2 HJW^-f 5 >^(r|5j^Lfc 1 & 
-5^tt2JK±09|gl I^W!WSi^tC*^^StlSm 

(#12 5) JWEStttftW^Rtt. S9IBH»l#iStt«^ 

(#126) m&mm&m&mm,*. mizmfrmiz&tf 
^>mm^-m^$>^> z. t s^atrsnsf 5 «ci2« 

(#f27) mtm'&.m^t, m^a^^wu 

^ U(4 2 «±©m 2 #|g»iS!lW«<»K*^J#^J«$n* 

«^t*4cts#itt5»*a 2 \zmm<»mw®.* 

(#128) mrf2Sttm^t4. ffl£ 

rajw«<»fc:fe»t*SB2 isjw^-f 3 >?izmm\sit 1 

^»4 2 JW±©I§ 2 HJ«IMffll«^KStJ££fiKSn*«^ 
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SB. 

tefrzffimmftwmiz&tfzmmzmftT&mmm^m 
^mm^mm^x^Aiza^r. mmm^m^mmm 

mz&vzwi i mm?-t s >t?\zmm vxnm^m^ 

mt> Mim&wmizKiL-iFfiizmfflwiiz, #m&m^ 

t x -s. z t z&m t T£ mmm^mwmm<Dmm -> 

(ttfBlO) Stt^ffi<»:^ffitt^<i:Sr32S(3|IOig 
^SBOlS^v-X^AtCt5^T. |S|^lft^*B3f5|s]« 

m^iz&ttz&imm*^ zyyizmmisTmmftmfti 
m^itMizmmm*mfcmwiz&&Tz>mM}m&mn 
mm^mt, m$mm\t^miz^^m<m^mmmmm: 
\z. feftm^zMmmmm^mfcgiWizmife-rzmftim 20 

(#ib 1 1 ) #§b 1 . 3 . x n 4 ©4>& < <t fcf5jn#> 

1 »CfB«©IMW£!¥Sf£gig£. 

t ^rnzWi <o m ■=> . mmm^m\zii ^rum 
-rs z tz¥twoi-?2>ttm 9 iznmmmmm^mwgiw 

(#te 1 2 ) #e 2 , 5 nm 8 ©4>& < t. fefein^ 1 
scts:#m<fcf swtBi 0 iztzmcofflmm^mfcmw. 

(ttfB13) ffitt^<h^«ttt>cffii:$:3£S(C^0ig 

u &*« e mr isett^. c & it 3 wis *^ff t % m m m * 
mw%iw.<»u.Wi.-jjmz&^x. mm%&w.m\z9i.-<L-Dm 
femmmiz, #i£i±mn*WiitiisTMm}m&Mmiz& 
frisTcm. mmmmzmf^imm^-i s.>ifi,zmm 
bTiwjffiffittm^5r =? y =}- LTmmttwmjzWrt t -s 
ztz&mtTzmmm^mfommcDum-jjm. 

(ttfB14) f£tt^i:^jgtt*»cffii:^3cS(C^0 3i 40 

l a afi *> m is « 1* « 98 k # s is 1* * m ft -t % m m m * 
mftmwo&m-Ji-mzis^-c. mmmmz&tfzm 1 m 
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ffijei$IB!Sifl«K:. ett<S^«r«tHUTMEStt«*lC 
[0 0 8 5] 

i%m<Dmm: *%wiz<iinix. ummiz&tfzftisis; 

ttflB©»IW*&H«/WEK: LT, «ttttl6©JIIIIBI*tt* 
tCtS:«bT»tt^Si©P#rai l J^*i§i*-5 d t (C J: 0 . A* 

— >-r > • x huxt&Wi&mmtmzmft l.t. t/hx 

[01] M5l*Jfi»»OlHl(SyDy^Bn?**. 
[0 2] miHSfiJBMiO^-KJSKOSIWlHlKSSTIilgS 
0T&&. 

[S3] &immmm<nmi¥m& : $:m-r%iMmT'$>Z}. 

[0 4] JB2*Jfi»HO@BS^ny^H'e**. 

[0 5] »2SfcM#»to«7-K*©iffl»®i&&jS-ria«& 

0T&-S., 

[0 6] SB2g|Jfi»«<Z)»fPjS[»*^-rjfi»BlT»*. 
[0 7] ^3mS^Si©lHlSS^P>>^0Tcb2>. 
[0 8] Sg3HJfi»»©«7-K»©«!I»lilKS:*-risI» 
0T£>-5>„ 

[0 9] w,3%mw*m<nmwmm*^®.wmx$>z>. 
[010] ^-*s«© r 7- K*©(wwiHitt**'r[HiKia 

[011] «e*siB©»^tt}^**-r*»BiT**. 
[012] <B©tie*s««) , 7— K»©si»iiiB**-ria 
s§0-e&3. 

[013] M<D'&m&ffiCDmft$iM$:^-?$LMm-C$> 

10. 2 0 h*— K->— -5r>XHI8S 

1 3 rtSB^-f V 

30. so 7v**—~s i mmi& 

4 0 CLKa*,T^*0^ai(HlS§ 

6 0 T"X h€- K*iJ^lHlgS 

100 3T> K5-y^[s1g& 

2 0 0 fliWlilSS 

4 0 0 i— tf— ^E-Hv— 5r>XIU8S 
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